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Interfacing
In order to work across disciplines, it
helps to know enough about your
neighbours — virtual or physical —
to recognize a common interest. As a
quick scuttle around the web will
reveal, the internet is not the only
area where biology meets computer
science. This month, The spider leads
you to some sites exemplifying fields
on the border between computing
and biology.
Neurocomputing
Although neural nets may not be the
true ‘models of the mind’ that some
contend, their potential for
illuminating issues of biological
intelligence — and their sheer
engineering usefulness — are
beyond doubt. The Neural Systems
Group at Imperial College,
University of London, has received a
lot of media attention for its
investigations in this field. With
pleasing circularity, they have applied
neural network algorithms to the
issue of reading the brainwaves of
paralysed patients, with a view to the
‘thought control’ of, for example,
wheelchairs. A report on this work
can be found on Imperial’s Research
News pages (http://www.ad.ic.ac.uk/
xr/news/rn/techno.htm~mind), which
provide a good example of how
academic research can be attractively
packaged for the outside world.
At the Royal Institute of
Technology in Sweden, an artificial
neural system has been used to tackle
a real biological problem — the
control of walking — in real time.
The experiments, however, take
place in a virtual world. The site
offers animations of their simulated
robot climbing over obstacles
(http://www.nada.kth.se/nada/sans/
walking.html), and even if you can’t
download the movies, the still
pictures tantalize with images of what
appears to be a walking coffee table.
Robotics
The contemporary robot is generally
a manufacturing tool of distinctly
unbiological form, but a lot can be
learned by building machines to
behave like animals. At one end of
the spectrum, workers at the German
National Research Centre have
designed a robot that simulates the
motion of a biological snake as
closely as possible. You might want
to download a short MPEG movie of
its strikingly un-mechanical
movements at http://set.gmd.de/
RS/snake/, in which various ‘semi-
autonomous systems’ strut their stuff
for the digital cameras.
At the other end of the spectrum
is the Anthroform Arm Project at the
University of Washington BioRobotics
Laboratory (http://biorobotics.ee.
washington.edu/BRL/new/project/aarm/
aarm_project.html), which is building a
mechanical replica of the human arm.
The arm has artificial ligaments,
muscles, and even muscle spindles, as
well as the sort of joints normally used
for surgical replacements.
Modelling biological processes
A vast range of biological processes,
from evolution, to breathing, to
immune suppression, have been
modelled using computers. The
complexity of even the simplest life
functions might seem a deterrent to
this kind of ambitious mathematical
activity, but with the onward march
of the ‘new’ mathematics of
complexity and chaos, simple
elements governed by simple rules
can be made to behave in the
complex ways we take for granted in
the natural world. What’s more, such
models can be powerful enough to
answer the great questions of
morphogenesis, like how the leopard
got its spots (or the seashell its
stripes). At the University of Calgary,
Prusinkiewicz and Hammel’s guided
tour of visual models of
morphogenesis uses abstracts, images
and animations to lead you through a
history of the fascinating ideas in this
field (http://www.cpsc.ucalgary.ca/
projects/bmv/vmm/title.html).
Artificial life
Many readers will have played
Conway’s Game of Life (available
from http://users/vnet/net/alanh/life/), in
which a simple set of mathematical
rules is used to determine whether
‘cells’ live or die. After you choose a
starting configuration of live and dead
cells, Conway’s rules are applied to
decide how neighbour cells influence
one anothers’ existence. As the
process cycles, surprisingly
complicated dynamic patterns emerge.
Algorithms built on rules analogous to
those of Mendelian inheritance and
Darwinian evolution have been used
to produce increasingly complex
objects whose behaviour and
interactions with other artificial life
forms offer insights and entertainment
in almost equal measure.
The so-called ‘synthetic biology’
of ‘A-life’ is becoming a field in its
own right, and there are numerous
jumping-off points for an exploration.
The Santa Fe Institute site at
http://alife.santafe.edu/alife/www/ offers
both authority and clarity with a good
outline of the field for novices. If
you’re just looking for fun, there is an
extraordinary fusion of artificial life,
genetic programming and Japanese
pop aesthetics to be found at
http://www.cisnet.or.jp/~alifeg/, where
you can conjure up your own life form
and release it to join the swirling
melee at the (free) ALife Garden
award-winning site.
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